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|57] Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding diaminopimeric acid 
decarboxylase from Brevibacterium-flavum, and capable of transforming a Coryne type 
bacteria to pro duce useful pro ducts such as L-lysine, etc., in a high efficiency. 
CONSTITUTION: A novel DNA fragment expressed by formula, etc., containing a gene 
coding diaminopimeric acid decarboxylase (EC-4. 1.1. 20), derived from a 
Brevibacterium-flavum [e.g. Brevibacterium-flavum MJ- 233 (FERM-BP-1497), etc.]. 
The enzyme is obtained as a form of an objective DNA fragment, by culturing 
Brevibacterium-flavum MJ-233 until the logarithmic growth phase, collecting the 
microbial cells, suspending them in a buffer solution, subjecting them to 
bacteriolysis with a lysozyme, a protease and a surface active agent, etc., 
collecting genes from the bacteriolytic solution by a conventional procedure, 
treating the genes with a restriction enzyme, and cloning a DNA coding 
diaminopimeric acid decarboxylase. 

[51] Int'l Class: C12N01509 C12N00121 C12N01509 C12R00113 
C12N00121 C12R00115 
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[tt8W»#0>ttH] [ffl^2j . $$&7\<'\Z/<? s r V • Vy'^bs (Br 

[Sfl#JglJ ^UfcV^^y £i» • 77s*A (Brevib evibacteriumf lavum ) fl^U tr^T y $ J* • 
acterium f lavum ) &&CD^7 ^ / if;* y >g^r ( Brevi bacterium f lavum ) M J — 2 3 3 TfcSSfcfcJg 

*ioy-i? (EC 4. 1. 1. 20) K1-*»e**r&tf 1 MBttODNAK*. 

»NAifr 0 [f»#>S3] 9cODNA*«fiW: 

ATGGCTACAG TTGAAAATTT CAATGAACTT CCCGCACACG TGTGGCCCCG CAATGCCGTG 60 
CGCCAAGAAG ACGGCGTTGT CACCGTCGCT GGTGTGCCTC TGCCTGACCT CGCTGAAGAA 120 
TACGGAACCC CACTGTTCGT AGTCGACGAG GACGATTTCC GTTCCCGCTG TCGCGACATG 180 
GCTACCGCAT TCGGTGGACC AGGCAATGTG CACTACGCAT CCAAAGCGTT CCTGACCAAG 240 
ACCATTGCAC GTTGGGTTGA TGAAGAGGGG CTGGCACTGG ACATTGCGTC CATCAATGAA 300 
CTGGGCATTG CCCTGGCTGC TGGTTTCCCC GCCAGCCGTA TCACCGCGCA CGGCAACAAC 360 
AAGGGCGTGG ACTTCCTCCG CGCGTTGGTT CAAAACGGTG TGGGACACGT GGTGCTGGAC 420 
TCCGCACAGG AACTAGAACT GTTGGATTAC GTTGCCGCTG GTGAAGGCAA GATCCAGGAC 480 
GTGTTGATCC GCGTAAAGCC AGGCATCGAA GCACACACCC ACGAGTTCAT CGCCACTAGC 540 
CACGAAGACC AGAAGTTCGG ATTCTCCCTG GCATCCGGTT CCGCATTCGA AGCAGCAAAA 600 
GCCGCCAACA ACGCAGAAAA CCTGAACCTG GTTGGCCTGC ACTGCCACGT TGGTTCCCAG 660 
GTGTTCGACG CCGAAGGCTT CAAGCTGGCA GCAGAACGCG TGTTGGGCCT GTACTCACAG 720 
ATCCACAGCG AACTGGGCGT TGCCCTTCCT GAACTGGATC TCGGTGGCGG ATACGGCATT 780 
GCCTATACCG CAGCTGAAGA ACCACTCAAC GTCGCAGAAG TTGCCTCCGA CCTGCTCACC 840 
GCAGTCGGAA AAATGGCAGC GGAACTAGGC ATCGACGCAC CAACCGTGCT TGTTGAGCCC 900 
GGCCGCGCTA TCGCAGGCCC CTCCACCGTG ACCATCTACG AAGTCGGCAC CACCAAAGAC 960 
GTCCACGTAG ACGACGACAA AACCCGCCGT TACATCGCCG TGGACGGAGG CATGTCCGAC 1020 
AACATCCGCC CAGCACTCTA CGGCTCCGAA TACGACGCCC GCGTAGTATC CCCCTTCGTC 1080 
GAAGGAGAAC CAGTAAACAC CCGCATCGTG GGCTCCCACT GCGAATCCGG CGATATCCTG 1140 
ATCAACGATG AAATCTACCC ATCTGACATC ACCAGCGGCG ACTTCCTTGC ACTCGCAGCC 1200 
ACCGGCGCAT ACTGCTACGC CATGAGCTCC CGCTACAACG CCTTCACACG GCCCGCCGTC 1260 
GTGTCCGTCC GCGCTGGCAG CTCCCGCCTC ATGCTGCGAC GCGAAACGCT CGACGACATC 1320 

CTCTCATTAG AGGCA 1335 

T*$t*tlQi?T ^t7!i (EC [M*JI4 ] &<DT ^ J mm : 

4. 1. 1. 20) fra- K*f Sfc£*££frDNA8rtf e 

Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

1 5 10 15 

Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 

20 25 30 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70 75 80 

Thr He Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp He Ala 

85 90 95 

Ser lie Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 HO 

Arg He Thr Ala His Gly Asn Asn Lys Gly Val Asp Phe Leu Arg Ala 

115 120 125 

Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp 
145 150 155 160 
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Val Leu He Arg Val Lys Pro Gly 
165 

He Ala Thr Ser His Glu Asp Gin 
180 

Gly Ser Ala Phe Glu Ala Ala Lys 
195 200 
Asn Leu Val Gly Leu His Cys His 

210 215 
Glu Gly Phe Lys Leu Ala Ala Glu 
225 230 
He His Ser Glu Leu Gly Val Ala 
245 

Gly Tyr Gly lie Ala Tyr Thr Ala 
260 

Glu Val Ala Ser Asp Leu Leu Thr 
275 280 
Leu Gly lie Asp Ala Pro Thr Val 

290 295 
Ala Gly Pro Ser Thr Val Thr He 
305 310 
Val His Val Asp Asp Asp Lys Thr 
325 

Gly Met Ser Asp Asn lie Arg Pro 
340 

Ala Arg Val Val Ser Arg Phe Val 
355 360 
He Val Gly Ser His Cys Glu Ser 

370 375 
He Tyr Pro Ser Asp He Thr Ser 
385 390 
Thr Gly Ala Tyr Cys Tyr Ala Met 
405 

Arg Pro Ala Val Val Ser Val Arg 
420 

Arg Arg Glu Thr Leu Asp Asp lie 
435 440 
. -emZtlZ>i?T ^ / y >&rii/vi£**/7~l£ (EC 
4.1.1.20) *3-K-r*«e-7-«r*tfDNAK^ 0 
[fft*J§5 ] M*« 1 -4 <Dl>-f ftjK>£ofc|B»<& 

[ Jg 6 ] filJfcJS 1 - 4 <D V *iTtiti*X> t ofcS2«M> 

7 ] m*gi 5-6 ji*>t> t oi£f2#<D 

[»fffl>MI*IM!] 

[OOOl] 

\mm±jfmm»m\ *jt%j y v&f 

(EC 4.1.1.20) ^r=»— h*t&m&¥ 



He Glu Ala His Thr His Glu Phe 

170 175 
Lys Phe Gly Phe Ser Leu Ala Ser 
185 190 
Ala Ala Asn Asn Ala Glu Asn Leu 
205 

Val Gly Ser Gin Val Phe Asp Ala 
220 

Arg Val Leu Gly Leu Tyr Ser Gin 
235 240 
Leu Pro Glu Leu Asp Leu Gly Gly 

250 255 
Ala Glu Glu Pro Leu Asn Val Ala 
265 270 
Ala Val Gly Lys Met Ala Ala Glu 
285 

Leu Val Glu Pro Gly Arg Ala lie 
300 

Tyr Glu Val Gly Thr Thr Lys Asp 
315 320 
Arg Arg Tyr He Ala Val Asp Gly 

330 335 
Ala Leu Tyr Gly Ser Glu Tyr Asp 
345 350 
Glu Gly Glu Pro Val Asn Thr Arg 
365 

Gly Asp lie Leu He Asn Asp Glu 
380 

Gly Asp Phe Leu Ala Leu Ala Ala 
395 400 
Ser Ser Arg Tyr Asn Ala Phe Thr 

410 415 
Ala Gly Ser Ser Arg Leu Met Leu 
425 430 
Leu Ser Leu Glu Ala 
445 

B5U <fc*)S¥L<l*, i^r*/ev y 

y?'<J* ( Brevibacterium flavum ) &3fetf)DNABfr 

So 

[0 0 0 2] 

(EC 4.1. 1.20) tt, EHW D »^LTf^f)ti 

* l - y &>o&*&km*+6iMt6K*m*m*v 

-TZfete+tLXn, ^>=V t7 - 3»l ( Escherichi 
a coli ) (J. Mol. Biol.,. 168, 321-331, 

1983 #M) x &&xf= TV y^f^iJ 
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A ( Corynebacteriumglutamicum ) fi^O^ME^ (Mol. 
Gener. Genet., 212, 105*111, 1988: Mol. Gener. Gen 
et., 212, 112-119, 1988: Mol. Microbiol., 4(11) , 1 
819-1830,1990 &M) l:o^tOi§0tj|j:fcS t>O<0, 

yutr/^^-r y £A • y?/<& ( Brevibacterium flavu 
[00 0 3] 

[38W#*fcL,fc5£1^5aM] #&We>BWHu ^y 
^^MlCJl-r^yixhr^^r y • ^^^A (Brev 
ibacterium flavua ) &&(D^T ^ / fcV l j 

[0 0 0 4] 

a>£>^T ^/^'J fefSra- Ki" 

Sae^Sr^tfDNAWf^^r^HIU, &DNABrtf£ig 

ic^ofco IP*>**Wtt, (1) ^^Wfy^A 
~yys<J* ( Brevibacterium flavum ) E&|5^^7^ y 

tfDNAWfr, (2) toNA^^Mt^lftix: 
(3) SU(a«lx.^7^$ KtcJ:!9^fr<E 

Sft/t^ y *s*««:fflv^T l - y vy&to&wcsm 

[0 0 0 5] 

Ki-6ftfi?-fr*trDNAW 
I*. L - y ^XOgflSg^r*)^ meso-^r S J tf* y > 



y fcV y y^^/V^^fv/y— tf (EC 4.1.1.20) *=i 
- K-f^ae^DN ASr^tfDN AK>tfe*!*+*. 

[0006] s / tf* y v&T^i^i/ 

fc£LTli=y*S!*|ii», 

yys<J* ( Brebibacterium flavum ) M J - 2 3 3 (FER 
M BP-1497) te£Xf*<D&X&%t>Wm^m^bilZ> 0 

rixfe«»««±»^fcAiRM-ftn«i-5fcftoX*tt 
[0007] AKjm±eay*«!*rtu Witf^ub- 

/^7!)!?A«77^AMJ-2 3 3 (FERM BP- 1497) 
t*<0«A#DNA±fc#ftU -tOftfefrDNASraS 

DNA«rttWU &ffe£*DNA£aMSfcffllB#*, ft 
*.fi f S a u 3 AIfrffllvT»aafir&- Kfcftbftfc 
DNA»rtf£, aSfc^-A-afi^frtfl-*'^ 

?y*% y\ w^tf^^^r^yHttae^^rsp 

HSG2 9 8 IC*fcfcJ:0#Ai-Sc #6 

-TfMfc*&k»Lttmm (xw!it7.'3y) & 

IttCGSC4 3 4 5 [x^x-D-tr-n!) 

• * h • -fcV* — ( Escherichia coli Genetic 
Stock Center) , Y * V h • *7 - ^ 

— % ■ a-/<->^7^ (Department of Biolog 

y, YaleUniversity) : P. 0. Box 6666 New-Haven, GT 06 

5H-74. usa zmnte&L. m<**miR&m± 
v%m\,xr*Kmm(Dtt%m&x.'?y*^ k»^- 

*-ae*»ao**K:J:!K ^ir<E*»«:^ 

^^U'DNA^ 
«ittfT/u*y-SDS«fe»JCJ:9*BU aa« 
WfiS»*'e9)»ri-S. #?>ixfcDNA»f^*r»& ^1^: 

^ y r ^ y /ur ^ K««»iNfe«cc «t o owf r <b 

mt^y^x KDNAId#A$*tfc^utr/^ 
ry^A - 77/UMJ-2 3 3«c|t]^(OA^S:^ 

[0 0 0 8] ±«#»fcJ:iJ#6)*t$AWfrOWi:tT 
tts iB^Hf^^'y £A • 77/UMJ -2 3 3<D 
MfrDN A«rffi|«mia S_a_u 3 AI{£ «fc 9 L 
T^f>nS. *t4ftl.5kb©DNAii|-tilfa 

— tftr3*-Ki-*ae^**tf*#63W»i. 5 k b^ 

DNA»f^*#ll«|»**lcJ:0«lWLfc«l^ f&JISi* 
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1-. 

(0 0 0 9] 



($1) 



IjlHBjj BtMtttB AJBrlWO** S ( k b ) 



A_9„_C I 


2 


0.2, 


0.4. 0.9 


Sac I 


1 


0.2. 


1 .3 


Sal I 


1 


0.2. 


1.3 


P vu n 


1 


0.6. 


0.9 


D r a I 


1 


0.4. 


1.1 



[ooio] #*5, *w«b»^*5v^-c, Mm»m\z£* 

r§S»«<fc«j 14, DNAfR/fSfctt:/?;** KS\ M 

y/^JMibfrAt ^i^y tr^yw 

yJ*?y 7 — V U phage) ODNA^JISSf tH i n 
dIII^«IKLr#e>ttS»-^lJIEftl«>DNAWf>t*ora 

x'/xj fcT • a!l<07r>f ■ ^vt* 1 7 
477^ (0x174 phage) OPN AfrMIMWKH a 
e.inT»KUr»6^*^«E*l©DNAW>4-©|§| 

MlKS-St , ©WrD-N-AW^XW:^^^ K«*DN 

NAW>t«>*#$0*3t«C*5V^T, 1 k b £i±(0»ffr<D 

&*uate*«r«JflU ttO.ikbWik b 
tcov>Tl4 4 %#y y/i^r $ 

lo o i i] — ±iaLfc^nf/^fy *a • 77 

/< AM J - 2 3 3 *>5fe£#D N A fcftJBMME s a u 3 A 

i *m v awMWHi- 5 r * k <t o # & *i a * # $ # m 

1. 5 k bODNAK/f-liOV^tt, -tOttSIBW*^ 
7^n'pUC118tfcHpUC119 (£fi£fi) 
*ffi^*i*f f ***'5C* U-*^ KMffe (dideoxychain 
termination method, Sanger, F. h, Proc. Natl. Aca 
d. Sci. USA, 74.p5463. 1977) \Z±Wfcr*Z.bt* 

kbODNAlr^SSE^-^' y-x^< >^ 

Ki-a i 3 3 5tt£#a»&««3jh,-cva. 

[0012] : 1 \Z&£tlZ&m&m&&1$ L 



fi»«»fe*DNAA»fe*dS'*lfct»«>*4e)i*. il 
*ffll*&*l6DNA£*Bll, n*JtiT-? s ?<tY**<4 

a^Lr4«*«w<oDNA«>ti4, ^r^^yy 

Bi**lxTi>T^J;<, fc6tM4*ffcl^Sisj*A$ti 
T^Tk£<, *fc-»©l£S^|R*fcJ4tettUTV> 

*tfDNAKtffcfi£$ftSfc<DT&S. K±fc»«L 

it^r^y y^st^/wxK^^^.— k-*-* 
Sfi?<r^tr*ftSm. 5 k b'ODNAWJtoMM 

[0013] *%w<Di?7 ^e^y y^^^^v 

y— tf«r = -K+6*fi^«r*tpDNA»fr (ABrtf) 
K-<**-, 3y*ffl«mrt 

y *wmnxv7 * 
So ^wbwo^ts /tv y^s?*r*^*v7 

-»4, =>y*M«fflMa)s^-r5»itg^g#(o^D^- 
*-<o**e>-*\ 3y*fflm»rttf^r5/tr^y>« 

-*-TNMi,«. fftt^ttlcAXf 6^ift«^r4««K 
[0 0 1 4] **W<OAKfr«r*A-r*Ci:*5T#, = 

A.tf, ^7^^KpCRY30 (ttM¥3-2101844H* 
#) ;^7^^KpCRY21, pCRY2KE. pC 
RY2KX, pCRY31, p C R Y 3 K E*5«fctf p C 
R Y 3 KX «$WW2-276579^«) ;^W5KpCR 
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Y2*3*tfp cry 3 mmw-i-mmf&m ; fy 

* S K p AM 3 3 0 (#P8BS58-67679^-^) \*7y*% 
KpHMl 5 1 9 (ttM«58-778954§-£tt) ; 7 7* \ 
KpAJ 6 5 5, pAJ 6 1 l33«£t^pAJ 1 844 
tt*MB858-19290(H§-&«) ; ~7y*% KpCGl (ft 
WBg57-134500^«) ; ? y X * K p C G 2 (&Mm 
8-35197*^*) ;7'7^0'pCG4*5j;(;pCGl 

l (4$B8BS57-i83799-^*&) ^(D^y^l K*M**f 
-*i6<Dtn?t>, ay*siirtty 

KoSS<t«fiB«rUaite^«r*tfDNA««*5 

/7^U'pCRY30, pCRY21, pCRY2K 
E, pCRY2KX, pCRY31, pCRY3KE, 
pCRY3KX»iS#a^fflV^f>nS. 
[0 0 15] ±157^* S K^^-pCRY3 0£H 

7s$*J-$-~7s ( Brevi bacterium station is ) IF012144 

(FERM BP-2515) ^7^U f pBY5 0 3 ttMHT 
1-95785^*8) DNA«r»ttlC^9»aU ^ft&fcJ 
BRgg^ X h o I -CfelbT, /7^^ KftfiifflMttSr 
H5»fi***tf:fc££aM&4. 0 k b ODN AWtf* 
^^ffi-To IMKilLTK:/?** KDNA«r»JB»»E. 
coRl ^Kpn ITMlt, KJBKflS 
tft&£W]Sii£^£^tf;*;t £#JK)2. 1 kbcODNA 
mK%® V ^t>nfc2ocODNA»r>t^^7^^ 
KpHSG2 98 O Eco R]- Kpn I 

jf&J&^tfJ^ t\ZXJ0 

-?y*% Kp CRY 3 0£MS+*r 
[0016] W:, ±15:/ 7 X ^ * -^<D&&W 

■tric«rieA»r^J:0«MStfc^7^^ K-^*-& 
CT s i * * ur*— fefT&S LT¥»5t£iS t + 
*yt«ai^/iT^^-DNAOflR5TICDNA 

£o ^7^^ KpCRY3 0^*^OA^iSA 
tt, y7^;K P CRY30 £3HJPS§»£ Bam HI-eW 

—tf^a-K-fSae^Sr^tpDNAWfr (ABrtf) «r 
DNA y # — £"CaSt§£-fr5 0ff 5 it^tt 

So 

[oo 1 7i a»< Lxmf&ztizttmtoAtifK&yy 

^5 KpCRY3 0t*AUI«^7^$ ^ 

r ^ / tr * y >^y r ^/u^i/y^<omm±m^^ 
So ^^#?>i±> ^0^7^-; k& u yy*^ Kpc 

RY30-I y sA w k-faZVIt. *zfy** KpCR 
Y 3 0 - 1 y s AOtf^^&Ko^Ttt, ffcfBgffiffl 3 



[0 0 18] «MHcJ:6±IBMfc;t7?*5 K"C»K 

tf, ^Hf/^f!) ?A • 77/UM J - 2 3 3 (FERM 
BP-1497), ^Ub*/^7y^^-77^MJ233 
-AB-4 1 (FERM BP-1 498), yi/W^JI^A' 
77/<AMJ 2 3 3-ABT-ll (FERM BP-1500), 
^1/^/^711 £A • 77^AMJ 233-ABD-2 
1 (FERM BP-1499) «MS*tf fcfl*. 4*5, ±E FERM 
BP-1498 OMfcfcte FERM BP-1497 0>St*£&«c* LTD 

A^*fttt*fe*-Cfc* (#<&Bg59-28398#^&#JB,) • 
FERM BP-1500 (DMttcli FERM BP-1497 <DB#£ 

tt*JM*-C*>* (ttHB862-51998#gt*M*JB) . $ P> 
|C % FEW! BP-1499 OKfleli FERM BP-1497 tf>1&8:£& 
LfcD - o - 7 5 ; KSrT 5 t-f Siftttt 
(#M8g61-177993^«#Rg) 0 
[0 0 19] ±!B*£«to0>tofc, ^l/f/^r^A • 
7^-7^^ ( Brevi bacteriumammoniagenes ) ATCC 
6871, ^ ATCC 13745, P) ATCC 13746, ^U^^^x 
y ?A • -r/<y *A ( Brevibacterium divaricatum ) AT 
CC 4020, ^l/Wf^A-7^h77-^^^A 

( Brevi bacterium-lactofermen turn ) ATCC 13869, =* ]) 

^s*?^}) • *JjJ* ( Corynebacteriun glut 

ami cum) ATCC 31830* *r1&£*£4fefc LXft^ZZ t h 
4*5, ^lt^l/f/^7!J!)A.77^ 
AMJ-2 3 3^iMffl^5i^ ^UttcOft* 
t5^7^^KpBY5 0 2 (4$0BiB63-36787J34Hg# 
fig) ofc«>fc*mE**SHIi4»^*>6(D-e, ^OJ: 
5ft«*lCtt, ^H»J:0^7^^ KpBY5 0 2$rl^ 
*1"6r&^a*U\ 7'7^n'pBY5 0 2«i 

— (Bacteriological Review), ^36&, 361M, 1972¥ 

&mio ±&-7yXZ KpBYSO 2%A&mm3s-t 

[0 0 2 0] SiS^Hf/^f !) »>A • 77/<AMJ 
-2 3 30£**=F36£fcB*-ra»«, «?Ltf 0. 2 

— 50 ag/ml WkB£<OT# ]) i^>Hrui/i>^ L<i*x?- 
'^^P5 Wfrfrtff S#«fclml»fc9ftl0 

*r*RLr*»8*lcjfclliU *^)3 5 < t^2 
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MJ-2 3 3E&*«5##fc*ta. 

[0021] iie=y*a!*iia^«>«ttBtt!ft^^9^$ 

KO»mK**fc LTtt, x^iytrou (E. col 
i) ^^t/J./HT^T • #n h/J<7 (Erwinia carotovor 
a) {COV^Tftl tbH~C^£ <fc 5 I- [3i5C • aiA . #/>tT 
V (N. II Calvin) fccfctftf- • • /^P/V V (P.C. 
Hanawalt) , v?* — "ff^ • *7 • ^^T 1 V *ui?— (Jo 
urnal of Bacteriology) 170^, 2796H, 1988^ ; ^r— 

• >r (k. i to) e> % r^y^fa^* tvk • 

/W^-D^/U. ^5:^ h (Agriculturaland Biol 
ogical Chemistry), 523£, 293M, 1988*F DN 

Ag»aic^^*«:ii*i-6*tfe [y-f -f-h^ (y. 

Satoh) v^— TV^ • *7 • h V T • 

^n/</ftn^" (Journal of Industrial Microbio 
logy), 159M/l990¥] Sfc^lJ/frtS C bt*X% 

So 

y try y *s«£te£*ri-a=« y 

2 3 36*«o***ttSr, EATICifi-**. #fe*lfc» 
[0 0 2 3] *KS*<0«*JHttrtt, «*.tf, 

mm. SLrnvnGmm ;**;-^ * 

[0024] &«#&jiatefcfi&jR££ Lttt, y > 
m-*m* v y y * a, mr 

^*a % mm**?** 
&j*s wcrr^a*. mm^y#>%*m^z>zk&x 



tr* ^ r * «> pftfi-cfcs. 

3 5tl^ #%0DpHI±5~l 0, ^L<tt:7-8(D 
pH^&l*, a3*tt*fcttT/v#y Sr^Ur^^r 

[0 0 2 5] ±«B¥ftr»&#i6«««i*fctt*«4fe** 

[0 0 2 6] 
[SIfilW] 

&?fr&t*7l'e'<9 J rl) • 7 7^AM J — 2 3 3 

£*oDNA»rtf (AWf>t) o^o-vft: 

(A) ^^^<^f !) !)A » 77/<AM J - 2 3 3g)i 

_^_7_g y„^r^7_y_«>_A„o . .5 g % y * y $ 

A 0.5g, MgS0 4 * 7H 2 0 0.5 g, MnS0 4 
•4-6H 2 0 6mg, FeS0 4 » 7H z O 6mg, 

m&^**2. 5g, Z?$;m 5g, 20 

0 m g > ^ffif^r ^ y 1 0 0 m g v ^3-^ 2 0 g 
«r*«*«c«WUTl 1 1 1 ^v^/uf/< 
^y^y • 77/UM J -2 3 3 (PERM BP- 1497) £ 

ixfea(*«r, y 5/7— 10 mg/m 1 (DWk&Vttt 
Zf&Wt [ifajEfi : 1 0 mM NaCK 20 mM hy 

(pH8.0) , ImM EDTA • 2Na]15m 

1 \cmm Lfc e <^V>T«:^«g 10 0 u g/ra 1 Kd^d 

r^— t?K«rasatou 3 7t:Ti^>r^^^^-hL 

ft:, $ bCMilO. 5%4<7) Kf->;i/iSt h y ^> 
A^r^L. 5 0 < t-C6^Rg^V^n.^<~hLT^aU 

« (1 : 1, v/v) 4r*3tat, *fl-ci o#WB*a> 

Icm&LtL^ ±&%1 0-1 2t:-C2 5,0 

ft»^by *A&*©ftj|*»£a*o. 3Mi/j:5J;9(- 
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Lfc«fc&«Lfc. ^^n^DNAji, tern [*&/*; i 

OmM F'J^ffil (pH7.5), 1 mME DT A • / 
2Na] 5m 1 SriS^DLT 4 < CT-I!fe»g H» 

[0 0 2 7] (B) v?T^/fcV 

MB (A) *Z-?&btltlZn'\?s<?T» *A • 77/^ 
MJ -2 3 3 0>£DNAStt 90^1^ 1 unit <T> 
WIBMBB S a u 3 AI£ 3 7TC-C1 5»|«RjS*-frr» 

OffrJPB&jgS S a 1 I #mm<0 5 ' *W»»a>rt«*> 2 b 

tilfil<DDNAd)Wlj««:6 5fCl 0»B»«ftL 

<D*JMMEtf 5 0 mM hMH«(pH7.6), 10 
raMW^W hA', 1 mM ATP, 1 OmM M 
gCl 2 , *5<fctrT4DNA»l#— £ 1 unit 

A 

CO 0 2 8] ±I53MKIC£ V'&btlftyyA^ K««4r 
JflV\ tUttM/i/pAfe LJ. Hoi. Biol. v 53, 159 (197 
0)] \Z£9Wl&VT$;V* !l^f*^*V7-f 
A**»«*JWk tr-3!) ( Escherichia 

coli) CGSG4 3 4 5 ( 1 y s A) [() rttt^T 5 

SG4345 (lysA) #7^>f » 5 0m 

g *rS*1-*«WHl! [M;K 2 HP0 4 7 g> KH 2 
P0 4 2 g, (NH 4 ) 2 S0 4 lg,MgS0 4 - 7H 2 0 
0. 1 g. ^3-^ 2 0 g*5<fcU<&5£ 1 6 g«rJRff 
* l l i:^»t5] lcfc#Lfco :«ii:4fL 

«tt#*LTJ«« J: KDNAfcttfflLfc. 

U'pHSG2 9 8tf>*££ 2. 7 k b <DDN ABrtftC 
*Dit. 5 k b<D#ADNAtf/tas»«>e>*l 



SG 2 98-1 y sA" *A*Lfc. 
10 0 2 9] (C) ^7^^U^f^^>7 

g»3-K-rs«c^fe^tfDNA»fjt (Awm 

MIE (B) T?»fe*Lfc:/?*$ KpHSG2 9 8-ly 
s AlC**ft6»ADNAlWffcTIMWfcT:/? X 5 
KpUCl 1 8 (£fi&H) iClJ-^n-^v^Lfc, 
^Iie^y^^ KpHSG2 9 8-ly s A&fHK§|tXB 

*i*#*Hfc&, KpUC 1 1 8»Wlg»*Ba 

mH iSAUCfMIMM m i n d III fc5lfr£-frT#fr;ft, 

Lfc. :^»^6 5<c-ei o^m 

5 OmM h (pH7. 6) , 1 OmM *J* 

tXWh-/K 1 mM ATP, lOmMMgC 

*j*#£*fliu i 2t:-ei 5#iBRjt:s*-c, dna 

[0 0 3 0] W&tifc^?** KWMrflv^x, «fls* 
/UfpAfe (J. Hoi. Biol., 53,159, 1970) (C <fc 0 UtTSS 

fcT - =y CGSG4 3 4 5*«r?BfflE»U 
^t^^y|:5 0ingttt5IWi UUt: K 2 
HP0 4 7 g, KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, 
Mg S0 4 • 7H z O 0. 1 g, ^/Ha— * 2 0 g*5«fc 
tf»^ 1 6g4rJK«*^*<HLTl 1 

U K«F«*^&#«fe*cJ:9^7^$ KDNA«r*fflL 

7^U*pUCll 8 3. 2 k bCODNAKfr 

tflcJmiL 5k bOffADNAi^W 

e>*bfc 0 5kbCDj#ADNA»f 

ifcofco r ODNA^OfMRil9R9I9rjfti&B3«rBI 1 

Lfc * t <DmmmmvmMVL#& * two 

[00 3 1] 
[*2] 
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£_2 



gjlgg* gggttjg 
Acc f 3 
Sac I 2 
Pvu g 3 

Sa I [ 1 

[0 0 3 2] ±B*2lc^Ufc»JRB*<D«IK*ffrfcJ: 

18-lysA" Lfc, £A_BC «fc 9 , VT;;^ 

5 kbODNAifr ( Bam H I -H i n 
d II IKK* ; AWtf) £Jfr#Lfc 0 
[0 0 3 3] ggggyg 
i?r $ y tr> y 

(c) raii:^T^^yvKf^w 
*>7~t?*=i- Ki-sae^ *r*tf*ft i . 5 k b 

fclipUCi l 9%J_bi*i'7 f ***'**u;t*KIM 

(dideoxychain termination &) (£,£9, H2^^ 

— • y —fx >y ■ ^ U'— A©#ftA»€>^T 
Byy*<P Efl]g-* §- : i fc^ i-jfegfefljfr *rr& 4 4„510 . 

3 3 5**»J;9«rt$*tr 

[0 0 3 4] £tj_fll3 
^7^^KpCRY30-l y s ADfMtttJ; y * 

(A) ^7^-; Kp CRY 3 0 - 1 y sAOWK 
Sttttl (B) -C»5>Jxfc^7^$ KpHSG2 9 8- 
lysA 5i/g?: % ^ 5 units (PiSJRIMg B a m 
H I joi:{/ H i n dlll£, 3 7*Ct»l»BBKfl;**r 

LT¥«*«t Lfc e ^DNA^tBamH I ]) 

>*— (zmmm) i net *&&Ltz 0 6 

*i*>**M*# 5 0mM hMfifflft (pH7. 
6) s 1 OmM S^tf-^W | — A\ ImM ATP, 
1 OmM MgC 1 2 , *5itFT4DNAy^ 1 un 

it 4:4*J:5te#*5«rWlDU I2tti5« 

[0 0 3 5] ^frfrfog&DN AfrffJIRPHU B a mH I 
3 units t 3 7t:-eiB#Bfl»&$iirT#e>nfcDNA 

I|{L^7^U'pCRY30 lMg^MfSttlRB. 



0.9. 3-8 
1.3. 3.4 
0.6. 0.9, 3.2 
4.7 

amH I 1 unit fc 3 7t"C 1 l*IWEJ&S*-C»e>jh, 
fcDNA£«Wfe*fc«^U r«>a»»6 5*C-C1 0 

tt# 5 OmM hy^lWK (pH7. 6) t 1 OmM 
ImM ATP, lOmMMgC 
l 2 s 3o<fct5T 4 DN A y £ 1 unit <tfc*,fc5l£ 
#rt»«rWDPL, 1 2t:T-l 5^KSJ5S$^T, DNA 

T\ mmmi&Ml (B) lcK«o*fi5lcJ:9, mJffi^> 
*!ltr-3yCGSG4 34 5*«r*«fi»U * + 

fi)c:K 2 HP0 4 7 g, KH 2 P0 4 2 g, <NH 4 ) 2 SO 
4 1 g, Mg S0 4 - 7H 2 0 O.lg, ^Ua-X 2 

9«##*U BWF««*»e>#«feU:i9^7^^ KDN 
AtrttfflLfc. ittiL^/7^^ K«rM»**lci:0» 

7*7*5: KpCRY3 0<0*££**J8. 6 k b 
cODNAKfrl^ft, 5kb<0jfADNA 

[0 0 3 6] (B) KpCRY30-lysA 

±iacO$B<3ilf$tiyi:^7^^ KDNA^ 

UK'<9?9 OA • 7 AM J -2 3 3 (FERM BP- 14 
97) S Kite-Ms* 10 0ml ©M£A#Jfi-C*Mfc 

WWWWB*-e«*Lfc«. *<^>y >G*l unit/- 

S*ll#*i8'£.*4WBlCT*«>. 2 0mlO/^Mi 
[M: 2 7 2mM>'a-^p^, 7mM KH 2 P 
0 4 , lmMMgCl 2 ;pH7.4]i:t^Lt S 

tt, ji^mt-rii^^ftA, s m i (d^vujx^^j, 

HMU 0. 7 5ml <Dmfob1to& (A) ^tbftfcT' 

mmsou i **»^u **ict2o#m» 

2 5 0O^h, 2 5iiFD(CRftU ^^trffM 

** 2 o #lfflf*e L fc c £ft* 3 m i <bmi_ A®mz 

»U SOtlCTlBSfflig*^ 15 /, 

g/ml (ft Witt) «r*tf»EA*^J»iftli:«MLT3 
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[0 0 3 7] 
[$3] 



7^SHoC RY30- 1 y sA 



8*188* 




mwK*>**z (kb) 


BamH I 


2 


1.5. 8.6 


EcoR I 


i 


10.1 


K P n I 


i 


10.1 


Sac I 


2 


2.0, 8.1 


Xbal 


1 


10.1 


Xh o I 


1 


10.1 



[0 0 3 8] ±fc&3\Z^tcMmmm<D®mWfK\Z£ 

3 0 - 1 y s A\ K«T»»i-5«*«r 
Hf/^TJJ^A- 7 2 33-lysA" t 

7^^ KpCRY30~ly s A£0JEB&j$? B a m H I 
-?Wmi-Z>Zblc£'0^ -?y** KpHSG2 9 
^t5^^8. 6 k bODNA^IdCXX, \ 

/ y t?sra- Krsae** 

1. 5 k b<DDNA^^$ixfc e ft 
KpCRY3 0 - 1 y s AlCiO^K 
te&^ftfc^fcT/^f 1 !; ?A • 7 7/UMJ 2 3 3- 
_Ly_s_A.»_,-X*»r3L< JftfiJK.1 X.B.1 #.3.#.^.X«tt.- 

: FERM P-13789 £ LT*?f££*VC^£ 0 
[0 0 3 91 gQfegH 
•?7X$ KpCRY30-l y s A^jeSttOflWK 
itfSSA^lfe 100ral^500ml^77^ = (: 
^L, 1 2 0t:Tl 5»MK*tt3aLfc«, C<Z>Jgffi 
IC^te^T^fc^UbV^r y *A ■ 77^AMJ 2 
3 3-lysAMU 3 0<C-C2 4P5|BJOSa#* 
*tTofc a PlCLTA^lOOml^SO 
0ml^777P<:^ltl 2 0tn?l 5#|ffti£ 
■ Ut#*fc* ^ifelmlSfcD5 0j»IIS^«S-C«» 
U if £3 0fC2 4*M©««MI*rfTofc. 
&a**«LT»#*[E]4XU '0ttLfc«#fc»»L 
/to **-r*S/2/*l 5 /ig/ml <D» 

*-CjSS*l Lfc WRAJMMa J; #^-f V>«*flD0>¥ 
«A#«rtC-MfctfcU 30tTl 0«f*Lfc«tC, 



&&m<Dy"7X$ KpCRY30- L y s Atf" 

[oo4o] mmms 



(a) ^rs/ r> y fmnjArrt*^-' 

»* 0.4%, ©ry^^ 1.4 

%, yyi-*y^o.o5%, yvg-ay** 

0.05%, MgS0 4 - 7 H z O 0.05%, C a C 1 2 
• 2 H z O 2 p p m, FeS0 4 « 7H 2 0 2 p p m, 
Mn S0 4 • 4-6H s O 2 p pm, Z n S 0 4 • 7 H 2 
-O-2-p-p m ,-N-a-C-l— 2-p-p-m , ~\f-^-->- 2 0 -0 u 
g/1 , mm*T%> 1 0 0m 8/1 , *f^K 0. 
1%, mm^*x 0. l%£&©*tc&#1-S] 1 0 0 
ml &5 0 0ml®=ft77X=i\£#&LXmm 
tpH7. 0) L«£, yixf^^^y *A ■ 7 7/U 
MJ 2 3 3- I ysAMiltc ftl^C, 5 g/1 

n-a-* 5% g> fift^rv^^^A 2.3%, 

— #y?i* 0.05%, y^A 0.05%, 

MgS0 4 -7H 2 0 0.05%, FeS0 4 -7H 2 0 
20ppm, Mn S0 4 • 4^6H 2 02 0 p pm, fcT;t 
^ 200/i g/1, fflfcf-TSl' 1 00/1 g/l, 7J 

0.3%, g*#^** o.3%*m®j(ncmm 

-T2>] l 0 0 0 m 1 £ 2 1 *l«iM|l:{ti&^ 1 2 
0 < C-e2 0#ra#®LfcGL r<Oflrtc»32ffiaiS*lcJ; 

2 0ml»U [eUE&IOOO 
r pm, iS^Citl vvm, i&&3 3t:, ^pH7. 
6 0«il*#T"C2 4I^W«F*«rfi i ofc g i££&T&, 
500m l «r«^5«Ui:i^rfC**g|*Sr®iDi 

WW0.1M »>fflSmm ( P H6.S) 3-5m 
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4TC-C 2 0 »IB, 6,000 rpra^ 

[004 1 ] (b) g£r ^ y g ^ y v^ggAjlj^g 
yva#y*AWMK (pH7.6) ^±te (a) 

( P H7.6) at roK**«r3 anc-caflriBK 
L-y ^vo*£#J£Ufco ©J^^m, KJftiS+fcfc 

tt£L~y v^^&fil 5 nmol/Bin/mg~efcofc 0 * 
fc, ^Utf^^^ y ?A • 7 7^AM J -2 3 3 (FERM 
BP-1497) £_tS2 (A) t^-*#l-T«*UTft»SR 

tf)*^ L-y ^y©^ft*i7 nmol/min/mg T*>o 
6J*IJ 

ATG GCT ACA GTT GAA AAT TTC AAT 
Met Ala Thr Val Glu Asn Phe Asn 

1 5 
OGC AAT GCC GTG CGC CAA GAA GAC 
Arg Asn Ala Val Arg Gin Glu Asp 
20 

CCT-CTG-CCT-GAC-CTC-GCT- GAA- GAA 

Pro Leu Pro Asp Leu Ala Glu Glu 
35 40 
GAC GAG GAC GAT TTC CGT TCC CGC 
Asp Glu Asp Asp Phe Arg Ser Arg 

50 55 
GGT GGA CCA GGC AAT GTG CAC TAC 
Gly Gly Pro Gly Asn Val His Tyr 
65 70 
ACC ATT GCA CGT TGG GTT GAT GAA 
Thr lie Ala Arg Trp Val Asp Glu 
85 

TCC ATC AAT GAA CTG GGC ATT GCC 
Ser He Asn Glu Leu Gly He Ala 
100 

CGT ATC ACC GCG CAC GGC AAC AAC 
Arg lie Thr Ala His Gly Asn Asn 
115 120 
TTG GTT CAA AAC GGT GTG GGA CAC 
Leu Val Gin Asn Gly Val Gly His 

130 135 
CTA GAA CTG TTG GAT TAC GTT GCC 
Leu Glu Leu Leu Asp Tyr Val Ala 



[0 0 4 2] 

e*w» : i 

$m<D&£ : 1335 

WW® : mm 

mn<nwm : DNA 
mm 

: MJ-233 

ftmz&-r&* : cds 

: 1-1335 



GAA CTT 
Glu Leu 
10 

GGC GTT 
Gly Val 
25 
TAC-GGA- 
Tyr Gly 

TGT CGC 
Cys Arg 

GCA TCC 
Ala Ser 

GAG GGG 
Glu Gly 
90 

CTG GCT 
Leu Ala 
105 

AAG GGC 
Lys Gly 

GTG GTG 
Val Val 

GCT GGT 
Ala Gly 



CCC GCA 
Pro Ala 

GTC ACC 
Val Thr 

ACC-CCA- 
Thr Pro 

GAC ATG 
Asp Met 
60 

AAA GCG 
Lys Ala 
75 
CTG GCA 
Leu Ala 

GCT GGT 
Ala Gly 

GTG GAC 
Val Asp 

CTG GAC 
Leu Asp 
140 
GAA GGC 
Glu Gly 



CAC GTG TGG CCC 48 
His Val Trp Pro 
15 

GTC GCT GGT GTG 96 
Val Ala Gly Val 
30 

CTG-TTC-GTA-GTC—144- 
Leu Phe Val Val 
45 

GCT AX GCA TTC 192 
Ala Thr Ala Phe 



TTC CTG 
Phe Leu 

CTG GAC 
Leu Asp 

TTC CCC 
Phe Pro 
110 
TTC CTC 
Phe Leu 
125 

TCC GCA 
Ser Ala 



ACC AAG 
Thr Lys 
80 

ATT GCG 
Tie Ala 
95 

GCC AGC 
Ala Ser 



240 



288 



336 



CGC GCG 384 
Arg Ala 

CAG GAA 432 
Gin Glu 



AAG ATC CAG GAC 480 
Lys lie Gin Asp 
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145 150 155 160 

GTG TTG ATC CGC GTA AAG CCA GGC ATC GAA GCA CAC ACC CAC GAG TTC 528 

Val Leu He Arg Val Lys Pro Gly He Glu Ala His Thr His Glu Phe 

165 170 175 

ATC GCC ACT AGC CAC GAA GAC CAG AAG TTC GGA TTC TCC CTG GCA TCC 576 
lie Ala Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser 

180 185 190 

GGT TCC GCA TTC GAA GCA GCA AAA GCC GCC AAC AAC GCA GAA AAC CTG 624 
Gly Ser Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu 

195 200 205 

AAC CTG GTT GGC CTG CAC TGC CAC GTT GGT TCC CAG GTG TTC GAC GCC 672 
Asn Leu Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asn Ala 

210 215 220 

GAA GGC TTC AAG CTG GCA GCA GAA CGC GTG TTG GGC CTG TAC TCA CAG 720 
Glu Gly Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin 
225 230 235 240 

ATC CAC AGC GAA CTG GGC GTT GCC CTT CCT GAA CTG GAT CTC GGT GGC 768 
Tie His Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly 

245 250 255 

GGA TAC GGC ATT GCC TAT ACC GCA GCT GAA GAA CCA CTC AAC GTC GCA 816 
Gly Tyr Gly He Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala 

260 265 270 

GAA GTT GCC TCC GAC CTG CTC ACC GCA GTC GGA AAA ATG GCA GCG GAA 864 
Glu Val Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu 

275 280 285 
CTA GGC ATC GAC GCA CCA ACC GTG CTT GTT GAG CCC GGC CGC GCT ATC 912 
Leu Gly He Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala He 
290 295 - 300 



960 



GCA GGC CCC TCC ACC GTG ACC ATC TAC GAA GTC GGC ACC ACC AAA GAC 
Ala Gly Pro Ser Thr Val Thr lie Tyr Glu Val Gly Thr Thr Lys Asp 
305 310 315 320 

GTC CAC GTA GAC GAC GAC AAA ACC CGC CGT TAC ATC GCC GTG GAC GGA 1008 
Val His Val Asp Asp Asp Lys Thr Arg Arg Tyr He Ala Val Asp Gly 

325 330 335 

GGC ATG TCC GAC AAC ATC CGC CCA GCA CTC TAC GGC TCC GAA TAC GAC 1056 
Gly Met Ser Asp Asn He Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp 

340 345 350 

GCC CGC GTA GTA TCC CGC TTC GTC GAA GGA GAA CCA GTA AAC ACC CGC 1104 
Ala Arg Val Val Ser Arg Phe Val Glu Gly Glu Pro Val Asn Thr Arg 

355 360 365 

ATC GTG GGC TCC CAC TGC GAA TCC GGC GAT ATC CTG ATC AAC GAT GAA 1152 
He Val Gly Ser His Cys Glu Ser Gly Asp lie Leu He Asn Asp Glu 

370 375 380 

ATC TAC CCA TCT GAC ATC ACC AGC GGC GAC TTC CTT GCA CTC GCA GCC 1200 
He Tyr Pro Ser Asp He Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala 
385 390 395 400 

ACC GGC GCA TAC TGC TAC GCC ATG AGC TCC CGC TAC AAC GCC TTC ACA 1248 
Thr Gly Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr 

405 410 415 

CGG CCC GCC GTC GTG TCC GTC CGC GCT GGC AGC TCC CGC CTC ATG CTG 1296 
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Arg Pro Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu 

420 425 430 

CGA CGC CAA ACG CTC GAC GAC ATC CTC TCA TTA GAG GCA 1335 
Arg Arg Glu Thr Leu Asp Asp He Leu Ser Leu Glu Ala 



435 440 

[©2] ^^Oi^7 ^ !) ^7Jt7^Jr'>7- 



445 

A«Jto^ew*£rcfcfc<0l«BTfca. 
[13 3] KpCRY30-lysAO 



[01] 



[B2] 



1 j T 



IJKb 



PvuH Act I Jae l 

I I i 



-4 I I L- 



I I » I 



lOObp 



SaOAIi 



tut S.I1 
Acq A Drill 



1.5Kb 



PvuQ Acel Sacl 
± 



t ■■»■ ' » I I I t I I I i ■ ■ i f 



lOObp 




(5i) int. ci. 6 its'jia^ fi &m&mnm 

C12R 1:13) 
(C12N 1/21 
C12R 1:15) 

C12R 1:13) 
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